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1 . I , Henrik Semb, declare the following: 

2. I am a citizen of Sweden, and have the following mailing address: 
Soderstroms Vag 6, SE 23735 Bjarred, Sweden; 

3. I am currently a Professor of Functional Genetics at Lund University, a 
position I have held since February 2004; 

4. I have experience in developmental and stem cell biology, with 
particular expertise in human embryonic stem cell derivation, characterization, and 
differentiation; 

5. I am a co-inventor of the invention disclosed and claimed in the above- 
identified United States Patent Application filed on September 14, 2004, and I am 
submitting this Declaration in support of that Application; 

6. All the facts referred to herein are either from my own knowledge or are 
from my reading of documents or information provided to me by the Assignee 
(Cellartis AB), all of which I believe are true to the best of my information and belief; 



Sir: 
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7. The objective of my invention, which forms the subject of the 
Application, is to provide a method for establishing a stable line of pluripotent human 
embryonic stem cells, such that well characterised cells may be produced in a 
quantity sufficient for commercial-scale production. The method set forth in the 
Application is capable of generating large numbers of pluripotent human embryonic 
stem cells with sufficient chromosomal stability for passaging for a period of at least 
twenty-one months in an undifferentiated state. While the length of time for which a 
cell line may be passaged whilst remaining undifferentiated with a high degree of 
chromosomal stability is not an end in itself, the stability of the cells produced in 
accordance with the method of my invention allows the production of "lots" of cells, 
each "lot" comprising many individual units [plates, straws, etc.] of cells. The units of 
cells with each lot are similar, and it will be understood that an advantage of such a 
production method is that a single unit of cells may be withdrawn from a lot for the 
purpose of characterising all of the units within the lot. Such characterisation of the 
cells within each lot is highly desirable from a scientific point of view for the end-user 
of the cells; 

8. To the best of my knowledge and belief, the Assignee, using the 
method of my invention as set forth in the Application, at the time the application was 
filed the only entity in the world that was able to produce pluripotent human 
embryonic stem cells in such large quantities and with a high degree of 
characterisation of the cells. Numerous other laboratories were working on devising 
methods for the production of such stable lines of undifferentiated pluripotent human 
stem cell lines, but at that time without success. 

9. The method of my invention is also a practical one in the sense that it 
is easily worked. A further advantage of the pluripotent human stem cells that are 
produced in accordance with method of my invention is that they are free of "xeno" 
material, rendering them safer for administration to human patients in a potential 
therapeutic treatments as compared with stem cells produced by methods that 
involve the use of non-human materials, especially immunosurgical materials. The 
absence of such "xeno" material from cells produce in accordance with my invention 
therefore makes them particularly attractive to researchers looking at potential new 
therapeutic treatments in humans; 
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1 0. According to the method of my invention, colonies of inner cell mass 
[ICM] derived cells are manually dissected to form pieces that are then transferred to 
mitotically inactivated feeder cells to grow the ICM-derived cells up into colonies of 
blastocyst-derived stem cells. Typically, as described in the Application, such 
manual dissection may be performed by using a glass capillary or knife as a cutting 
tool, although it is envisaged that the colonies of ICM-derived cells may be manually 
dissected in other ways. The significance of such manual dissection is that the ICM- 
derived cells remain associated with one another in relatively large groups of cells 
(typically about one thousand cells per "piece"), and are not dissociated into 
individual cells or small clumps. It is thought this is important, because human 
embryonic stem cells, unlike murine embryonic stem cells, for example, exhibit poor 
clonal survival; 

1 1 . The colonies of ICM-derived cells for use in my invention are obtained by co- 
culturing a blastocyst-derived from a fertilized oocyte with feeder cells. It is important to use 
the correct starting material. It is notable that the production of colonies of ICM-derived cells 
for use in my invention does not necessitate removal of the trophectoderm, although the 
zona pellucida may be gently removed if desired. The fact that the ICM-derived cell colonies 
which form the starting material for the method of my invention are derived simply by co- 
culturing blastocysts on feeder cells without removal of the trophectoderm is advantageous, 
because it obviates the need for the use of xeno immunosurgical materials; 

12. Thus, a first essential step of the method of my invention is mechanical 
dissection of the colonies of ICM-derived cells into pieces and then growing the cells 
within such pieces on mitotically inactivated feeder cells. The manual dissection of 
ICM-derived cells that have previously been obtained by co-culturing blastocysts on 
feeder cells does not involve the dissection of blastocysts, since the culturing of 
blastocysts on feeder cells leads to degradation of the other parts of the blastocysts 
whilst supporting growth of the ICM cells; 

13. A second essential step of my invention is repeated passaging every 4 
to 5 days of the blastocyst-derived stem cells that are obtained by co-culturing the 
ICM-derived cells on feeder cells. At each passaging step, the inner homogeneous 
structure of each colony of blastocyst-derived stem cells is dissected manually, again 
using a knife or sharp capillary as a cutting tool, to form pieces of such colonies of 
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blastocyst-derived stem cells that are then placed on fresh mitotically inactivated 
feeder cells; 

14. It has surprisingly been found that the combination of the two essential 
steps outlined above, namely manual dissection of initial colonies of ICM-derived 
cells followed by repeated passaging every 4 to 5 days of colonies of blastocyst- 
derived stem cells obtained by co-culturing such ICM-derived cells, enables the 
establishment of a highly stable pluripotent human stem cell line which may be 
passaged for at least twenty-one months as mentioned in the Application, which also 
mentions the chromosomal stability of the stem cells as determined, for example, by 
fluorescence in situ hybridization ("FISH") and/or karyotyping (see pages 9 and 10 of 
the present specification). Further evidence of the chromosomal integrity of 
pluripotent human embryonic stem cells produced in accordance with the method of 
my invention is set forth in the paper by Caisander, et at, in Chromosome Research, 
2006; 14:131-137, a copy of which has been submitted herewith; 

1 5. Scientific understanding of the establishment of pluripotent human 
stem cell lines is incomplete at present, but it appears to me that both of the 
aforementioned steps of the method of my invention are essential, indispensable 
steps for producing a stable pluripotent human embryonic stem cell line with large 
numbers of cells. In this sense, it is impossible to identify separate technical effects 
or consequences associated with each respective individual step, but as a 
combination of steps they produce a highly successful and unexpected result which, 
as mentioned above, enables the Assignee to produce undifferentiated human stem 
cells in commercial quantities with good characterisation; 

16. In this connection, experiments have shown that repeated passaging 
of blastocyst-derived stem cells every seven days (instead of every 4 to 5 days in 
accordance with the method of my invention and using the same starting 
material) may not lead successfully to the establishment of a pluripotent human 
embryonic stem cell line that is sufficiently stable to allow the production of such 
large quantities of cells. The reasons for this are unclear at present. In this respect, 
reports of the establishment of human embryonic stem cell lines published in the 
literature should be treated with a degree of caution, since in general, such stem cell 
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lines have not been followed for sufficiently long periods of time to determine their 
actual stability, and adverse data is not always made available; 

1 7. Further, if a stem cell line were to be followed for a substantial period of 
time {e.g. 21 months or more) with the result that chromosomal instabilities were 
eventually noticed, it would still not be evident what was the cause of the introduction 
of such chromosomal instabilities, and it would not be certain whether a stable stem 
cell line could be established at all that did not possess such chromosomal 
instabilities, or what steps would need to be changed or modified to render such a 
stem cell line stable. Ultimately, the state of the art at present is such that the only 
way to determine whether or not a particular method for producing an human 
embryonic stem cell line results in the establishment of a stem cell line having 
sufficient chromosomal stability to allow for the production of large quantities of cells 
is to demonstrate empirically that such method works; 

1 8. This is what has been achieved by the method of my invention, and, as 
mentioned above, to the best of my knowledge and belief there was no other 
methods available in the art at the time the application was filed which, when 
worked, would lead to the establishment of a pluripotent human stem cell line having 
a high degree of chromosomal stability for a period of more than twenty-one months. 

1 9. I further declare that all statements made herein of my own knowledge 
are true and that all statements on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 



Date: 




By: 




Henrik SEMB 
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